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Introduction

This tutorial explains the basics of the PyCell Studio product and how it can be used to
develop parameterized cell layout generators. The first section of this tutorial introduces
the technology for building parameterized cell generators. The next section of this tutorial
describes the Integrated Development Environment (IDE) for developing and debugging
Python programs. This IDE has been developed work with Python-based parameterized
cells.
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Introduction

Python Application Programming Interface (API) is used to create Python Parameterized
Cells (PyCells) at any level of complexity that operate in the Open Access environment.

The PyCell Studio™ is a group of tools, built around the API that can be used to form a
complete PyCell™ development environment.

The groups of tools contained in the PyCell Studio are:

pyros™ — An Open Access layout viewer that has many additional built-in capabilities,
including interactive DRC.

cnpy — A Python shell programming environment that can be used to interactively issue
commands to the Python engine. cnpy can be used in conjunction with the pyros layout
viewer to create a text based, development environment with graphic capability.

cnexp — A pre-configured version of the cnpy programming environment which has been
tailored for learning the Python API.

cndbg — A fully functional Integrated Development Environment (IDE) with debugging
capabilities. This IDE brings several benefits to the user both in the code development
phase and in the debugging phase of a project and can also be used in conjunction with
the pyros layout viewer to create a sophisticated PyCell development environment.

OA plug-in — The plug-in enables Open Access tools to execute the Python PyCell code
and generate the geometries described in the code.

The complexity of the code being developed might dictate the environment used to create
the code. For example, a novice user exploring the capabilities of the system or creating
simple PyCells might use the shell environment, cnpy and the pyros layout viewer as a
basic “high function, low frills” environment. A user that is creating a more complex
PyCell might use the cndbg Integrated Development Environment (IDE) with the
pyros layout viewer for its code management and graphic debugging capabilities.

R
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Both environments offer complete access to the API. This tutorial will focus on the use of
the IDE with the layout viewer for developing Python code. For more information on
using the shell programming environment, please refer to the Python API Tutorial.

. Python API

The Python API provides a large number of base and derived classes which are used to
define the objects used to create Python Parameterized Cells (PyCells). This API is
organized into functional groups as illustrated in the diagram below.

Shape & Instance Design Technology
Classes Classes Classes
\ 4 \ 4 \ 4
Python API
A A A
Geometric Utility Connectivity
Classes Classes Classes

The Python programming language provides a highly productive object oriented
programming environment which can be easily extended. The system extends these
capabilities by providing class definitions for objects that closely correspond to the
objects which are used in physical layout design. For example, layers, shapes on layers
and other geometric objects are easily represented and acted on in this extended
programming environment. Additionally, class definitions for higher level functions are
provided that help the designer in more complex scenarios. These definitions include
classes for contacts, connection bars, paths, routes and contact rings.
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For a complete description of the Python API, please refer to the following documents
available for download from the Synopsys website (http://www.synopsys.com)

Python API Tutorial

Python API Concise Reference Manual
Python API Reference Manual

Python API Summary

. Anatomy of a Python Parameterized Cell

A PyCell, regardless of complexity, will have a minimum of three steps involved. These
three steps are the following:

1) Defining parameters for the PyCell that can be used to customize each instance.
2) Reading and processing the parameters for the PyCell.
3) Generating the layout that is based on the defined and processed parameters.

Additional functions and steps that add different capabilities to the PyCell are normally
included. Examples of these types of capabilities might include: functions to size the
devices based on some user supplied algorithm, functions to create different device
topologies based on input parameters and functions to place geometries based on
complex, conditional design rules.

. PyCell Development Process
There are four distinct steps that should be followed during the development of a PyCell:

1) Use the Python extensions to develop the source code for the PyCell. This code
can be created using a text editor such as vi, or emacs, or the Integrated
Development Environment. The code can either be created from scratch or by
using code snippets from previously created PyCells or from the sample code
provided.

2) Compile the Python code into an Open Access database. Synopsys supplies a
utility, cngenlib which is used for this purpose.

3) View the generated layout. This can be done using the Open Access Viewer
(pyros) or any OA compliant tool. The OA plug-in is required by the viewing
tool.

4) Based on the results of viewing the generated layouts, make any necessary
changes to the Python code, re-compile and view the resulting layout.

. IDE

The Integrated Development Environment offers the user many capabilities which can be
utilized during both the code development and the code debugging phases. The following
are some of the debugging capabilities which are available in this built-in IDE debugging
environment:

« Breakpoint definition -- Available from the Breakpoints menu, as well as by
simply clicking on lines of source code in the code editor.
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« Search -- Search and Replace facility is available from the Find menu, using
dialogs to type in a search string, along with forward and backward searching.
Can search and optionally replace code text strings as desired.

« Basic Debugging -- Set a breakpoint and start debugging. You can use the Step,
Step Into and Step Out debugging commands to control the execution of source
code through one or more pre-defined breakpoints. Separate debugger output
window displays information about current stack state during process execution.

« Display of local and global variables -- During the debugging process, global and
local variables are displayed, along with their dynamically updated values.

« Python Console -- This Python command prompt lets you try out code in a
“sandbox process which is kept isolated from the IDE and your debug process.

This tutorial will walk the user through the debugging process for a transistor PyCell
using pre-existing blocks of code for specific functions. Synopsys supplies a library of
elements which can be used as a starting point for code development. Once the code has
been completed, then testing and debugging this PyCell code can be easily handled.

Please Note: Tutorial Setup Requirements

This tutorial assumes that you are running in the Linux environment and have already
downloaded and installed the appropriate Linux PyCell Studio Kit, including the pyros
layout viewing tool and the cndbg integrated IDE tool, and that the appropriate path
information has been added to the user's environment.

This tutorial also assumes that you have copied the MyTutorialPyCells directory from the
tutorial folder located in the installation hierarchy to your home directory. After copying
this directory into your home directory, make sure that the files in this directory are
writable; this is done with the Linux command “chmod +w ~/MyTutorialPyCells/*”.
This tutorial will be run from your home directory for the Linux platform, while for the
Windows platform, it will be run from the installation directory, so that this Python
source code directory MyTutorialPyCells does not need to be copied.
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In addition, if you do not have a “lib.defs” file in your home directory, then the “lib.defs”
file located in ~/MyTutorialPyCells should be copied into the home directory for the
Linux platform. If there already is a “lib.defs” file in the home directory, check that the
following line is included in this “lib.defs” file:

DEFINE MyTutorialLib ~/MyTutorialLib

The PYTHONPATH environment variable contains the list of all Python modules which
should be accessed by the Python interpreter when it is executing. For this tutorial, this
PYTHONPATH environment variable should contain the directory path for the location
of the Python source code directory containing the Python source code being debugged.
This can be *.”, since this Python source code directory is located in the home directory.

Commands that begin with “%” are executed from a shell.
Commands that begin with “(toolName)>>" are executed from a tool pull down menu.

Step 1) Start the IDE
From the home directory, invoke the following command:
% cndbg &

Ciranova PyCell Debugger
File Edit View Tools Window PyCell Studio Help Ciranova Helix

Depth (00 o) e@ ®n i K 2

Eile Debug

<design name> SuperMaster Parameters

Property IVaIue

e
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This display should look like the above screen shot. Notice that the “PyCell Parameters”
docking window is activated. The IDE is an environment which has several tools or
docking windows which the user can choose to make available. To see the list of
available docking windows, use the right mouse button in the toolbar/menu area to
display the list of available panels (or windows); uncheck the “PyCell Parameters”
checkbox, since we will not use this panel until later in this tutorial. Note that any of
these docking can be resized as desired; this is done by “grabbing” the window boundary
with the left mouse button and dragging it until the docking window is properly resized.
At this point, the display should simply consist of the drawing canvas area, and look like
the following screen shot:

Ciranova PyCell Debugger
ile Edit View Tools Window PyCellStudio Help Ci Helix

Step 2) Setup Debugging for PyCell Project

A PyCell debugging project has the following properties:

OA Library Directory: Location of the Open Access Database that will be generated
Python Source Directory: Location of Python source code which will be used to
generate the Open Access Database. The directory path for the location of this Python
source code directory should be contained in the PYTHONPATH environment variable.
This can be *.”, since this Python source code directory is located in the home directory.
Tech File: Location and name of the technology file to be used for the project

Layer Display Directory: Location and name of the technology display directory which
should be used for the project

PyCell Studio Tutorial L-2016.06 10



PyCell Studio>>Debug Existing Code

From the main cndbg window, select the “Debug Existing Code” entry from the “PyCell
Studio” menu entry, so that the “Setup Debugging” form is displayed:

Setup Debugging

OA Library Directory [,-’hu::me,-’user,-’MvTutDrialLib l [ b__;' l
[Create Mew Library v]
PyCell Code Package [,-’home,-’userﬂl-wTuturiaIF-‘vCeIIs l [ V l
Tech File vl [,-’Dpt,-’PvCeIIStudin,ﬁech,-’cnilS OfsantanaTech/Santana.tech l [ |bj l
Layer Display Directory |,-’u::pt,-’PvCeIIStudiu,ﬁech,-’cnilE O/santanaDisplay ‘ [ |b_,f l

[ Create f Overwrite tech.db

[%] Include Ciranova smart objects

[ Cancel l| oK |

Enter the following values for the fields in this dialog:

OA Library Directory = ~/MyTutorialLib

Python Source Directory = ~/MyTutorialPyCells

Tech File = $CNI_ROOT/tech/cni130/santanaTech/Santana.tech
Layer Display Directory = $CNI_ROOT/tech/cni130/santanaDisplay

Note that the CNI_ROOT environment variable points to the location of the installation;
you should use the directory location which is specified by $CNI_ROOT.
Also, the “~” should be replaced by the actual location for the home directory.

Make sure that the “Create/Overwrite tech.db” and the “Include smart objects”
checkboxes are both checked. Then click OK. After this form has been OK-ed, then the
IDE debugger runs, and the OpenAcess PyCell library will be created, using the Python
source code files specified for the “PyCell Code Package” field. In addition, the
“Debugger Output” window will automatically be created and placed at the bottom of the
display, and the “PyCell Studio IDE” window will be created and placed at the right side
of the display. This display should then look like the following screen shot:
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2 __________ Ciranova PyCell Debugger - [MyTutorialLib/MyTransistor/layout]
[@] File Edit View Tools Window PyCell Studio Help Ciranova Helix —18)[x

Source Trace Off ~ Display Depth [99 |3} b i% ¢

PyCell Studio IDE oE®
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"
=
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e dit Find Breakpoints Debug
© = o £ @ X [ F 2 o

Debugger Output L BE@®

| Globals | Locals Stack | Breakpoints

[fome [vae \

T BLNUING (ECTITE

cnpy> 2]

/home/jivie/santanaOptBuild/tech/cnil30/santanaTech/Santana. tech

cnpy>

Please close the GUI window to terminate the program. re
cnpy> -

Sel 0 X 1.85 Y 0.75 [

At this point, it is necessary to open the Python source code files for this OpenAccess
PyCell library in the PyCell Studio IDE window. This is done by selecting the File
>Q0pen File menu entry in the “PyCell Studio IDE” docking window, for each of the
Python files contained in the MyTutorialPyCells Python source code directory. Note that
as each file is added to the “PyCell Studio IDE” docking window, a tab will be generated
for that Python source code file. After all of these Python source code files have been
added to the IDE window, then the display should look like the following screen shot:
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i e s Ciranova PyCell Debugger - [MyTutorialLib/MyTransistor/layout] . ...
dit w T Window PyCell Studio  Help Ciranova Helix =|8|[x
Source Trace Off ~ Display Depth (99 =] \ iR ¢
"""" | B PyCell Swudio IDE BlEE=N
File WView Edit Find Breakpoints Debug
Q = £ £ @ 2k [ B2 &
__init__ | wtorialo | wtoriall | witorialz | wiorial3
1 _version__ = "$Revision:
: B
3 from cni.dle import *
4 from cni.geo import *
5 from cni.constants import *
6 from tutorial? import *
T
8 class MyTransistor(DloGen):
9
10 @classmethod
11 def defineParamSpecs(cls, specs):
12
13 tranType = 'pmos’
14 oxide = "thin'
15 width = specs.tech.getMosfetPara
16 length = specs.tech.getMosfetPar
17
18
19 specs('width', width, 'device wi
20 specs('length’, length, 'device
21 @
[ I E10]
Debugger Output — =
| Globals | Locals Stack | Breakpoints
[ame [vam
T BLNUING (ECTITE
cnpy> ¢ 2]
/home/jivie/santanaOptBuild/tech/cnil30/santanaTech/Santana. tech
cnpy>
Please close the GUI window to terminate the program. E
cnpy> -
Rectangle, Width 038 Height 1.8 Layer metal3 - drawing Net Cont Pin Cont Term Cont Sel 0 X 1.84 Y 114

Step 3) Configure the windows

First select the tutoriall.py file in the “PyCell Studio IDE” docking window, by clicking
on the filename tab “tutoriall” at the top of this window. Next, open the MyRect layout
view, by using the File>>Open menu entry in the main cndbg window. Click to expand
cell and view names, so that this dialog looks like the following:
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Open Design

—Library —Cell

MyTutorialLib ‘ [ MyRect l

—

List | Tree | Graph |

AbutContact
ArraylnstContact
Contact
contactCut
MyTransistor
MyTransistorlnit
RectC

vialCut

via2 Cut

via3 Cut

viadCut

via5sCut

viabCut

Current lib.defs | fhomefjivie/lib.defs

["] open Read-Only [ Cancel ] ’ oK ]

The windows for the debugging session should then look like the following:

anova PyCell Debugge

[?] File Edit view Tools Window PyCell Studio Help Ciranova Helix = 8)[x
Source Trace Off ~ Display Depth [99 %] * - 4

PyCell Studio IDE R
File View Edit Find Breakpoints Debug

O & o 8 W 2l

__init_ | tutorialo | wioriall | twtorial2 | wtorial3 |

1 __version__ = "$Revision: —

&

3 from cni.dle import *

4

5 class MyRect(DloGen):

3]

7 @classmethod

8 def defineParamSpecs(cls, spees):

9

10 specs('width', 1.0)

11 specs('height', 2.0)

12 specs('layer', Layer('metall'))

13

14 def setupParams(self, params):

15

16 1f.width = params['width'] i

17 1f height = params['height']

18 self.layer = params['layer’]

19

20 def genLayout(self): g

o ey

Debugger Output _w

| Globals | Locals

| Name | value

Stack | Breakpoints |

OpenAccess flle loaded sell  0x 0.83 Y 03 @ ]
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Step 4) Modify Python code and re-generate the library

To further illustrate the Python PyCell development process, we will change one of the
default parameters and then rebuild the OpenAccess library.

In the “PyCell Studio IDE” docking window, change the default width value from 1.0 to
2.0; this is around line 10 in the file “tutoriall.py”, which contains the statement
“specs(‘width’, 1.0)”. Then use the File>Save File menu entry from the “PyCell Studio
IDE” docking window to save this change to the Python source code file.

Now click on the Debug icon @ on the tool bar in the “PyCell Studio IDE” docking
window (or use the Debug>Debug menu entry), to execute cngenlib to generate the
OpenAccess PyCell library. If it is not already open, then open the MyRect layout view
using the Window>Debugger Windows>1 MyTutorialLib/MyRect/layout menu entry
from the main cndbg window. Notice that the Parameterized Rectangle is now a different
size, representing a square rectangle.

Step 5) Set breakpoints and step through Python code as it executes

In this step, we will set points (called breakpoints) in the Python source code at which
execution of the code should pause. This important capability gives the PyCell code
author access to the program as it is running where it is possible to both see the layout
created up to that point in time and also full access to the program's variables.

A breakpoint can be set by left clicking in the left margin of the source code text window.

We will now use the Transistor PyCell example, instead of the Rectangle PyCell
example. Select the tutorial3.py Python file, which is the Python source code for this
Transistor PyCell example, by clicking on the tab named “tutorial3” for this file.

Locate the line which sets the default for substrate contact (around line 27) and modify
this line of code, so that the default is set to True: specs(‘'substrateContact’, True).

Now locate the genLayout() function block of code. This function code is found around
line 134 in the file tutorial3.py. This line of code can also be searched for by using the
Find>Find menu entry from the “PyCell Studio IDE” docking window.

Within this genLayout() function, we want to set three breakpoints, at different points in
the construction of the layout. Breakpoints should be added at the following functions:

self.createBars()
self.createRouting()
self.createRing()
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These breakpoints can be set by left clicking in the left margin of the source code text
window on the three lines of code which call these three different functions. After this is
done, then the screen should then appear as follows:

_________ ciranovaPycell Debugger - [MyTutorialLib/MyRectlayout] .
File Edit View Tools Window PyCell Studio Help Ciranova Helix eSS
Source Trace Off ~ Display Depth [99 |5} - ¢ W
PyCell Studio IDE
File View Edit Find Breakpoints Debug
© = F £ B 2 Dk
| tutoriald | tutoriall | tutorial2 ttorial |4
133 [2]
134 def genlayout(self):
135
136
137 self. stackUnits()
138
139
140 if self.bars:
@& 141 self.createBars()
@ 142 self.createRouting(
143
144
145 self. createPins()
148
147
148 if self.substrateContac
@ 149 self.createRing()
150
151
152
153 def stacklnits(self): @
«
Debugger Output - O] ]
Globals Locals Stack | Breakpoints |
Name Value
T BINUING [ECHTITE
cnpy> [2]
/home/jivie/santanaOptBuild/tech/cnil30/santanaTech/Santana. tech
cnpy=
Please close the GUI window to terminate the program.
cnpy=
fhomefjivie/MyTutorialPyCellsfutorial3 py Sel 0 X 116 Y -111 @

Use the File>Save File menu entry for the “PyCell Studio IDE” docking window to save
the changes made to the Python source code file. Then click on the Debug toolbar icon in
the “PyCell Studio IDE” docking window to start the debugging process. This time,
cndbg will open the MyTransistor layout cell view. Use the mouse wheel (middle button)
or the View>ZoomHome menu entry in the main cndbg window to set the viewing area.
Notice that the program has just executed the self.stackUnits() function and has stopped
at the first breakpoint.

Click on the Debug toolbar icon in the “PyCell Studio IDE” docking window to execute
the code until the next breakpoint is reached. In this case, the self.createBars() function
will have been executed. You should then see that three Bar objects have been created, as
shown in the following screen shot:
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____________ cinovaPyCell Debugger - [WyTutorialLib/MyTransistorflayoutl %
File Edit View Tools Window PyCellStudic Help Ciranova Helig _|&x
~ Display Depth [99 |5} i, i% ¢y

Source Trace Off

——— PxCE" Studio IDE m
File View Edit Find Breakpoints Debug
© = F £ W 2 [ B 2 5
__init_ | ttorialo | wtoriall | wtorialz | witorial3 I
132 [2]
133
134 def genLayout(self):
135
136
137 self.stackUnits()
138
139
140 if self.bars:
@ 141 self. createBars()
@ 142 self,createRouting()
143 D
144
145 self.createPins()
148
147
148 if self.substrateContact:
@ 140 self. createRing()
150

151
152 g
Debugger Output _ BE®

Stack [ Breakpoints \

| Globals | Locals

[fome [vae \
self <MyTransistor MyTutorialLib/MyTransistor/ayout

‘/home jivie/MyTutorialPyCellsfutorial3 py": 142 :genLayout()

‘th i yTutorialPyCells/__init__ py"8:definePcells(lib )
‘/homejjivie/santanaOptBuild/pylib/cni/genlib.py:422:main(args )
“homefjivie/santanaOptBuild/bin/cngenlib.py'3 1:<module>()

cnpy>
#* Re-creating library 'MyTutoriallib' under '/home/jivie/MyTutoriallib®
** Binding techfile
/home/jivie/santanaOptBuild/tech/cnil30/santanaTech/Santana. tech

cnpy>

line: jnomejivie/MyTutorialPyCellsftutorial3 py(142) Sel 0x 1.69 ¥ -029 @

Use the (PyCell Studio IDE)>>Step Into icon to move into the createRouting() function
in the code. After looking at the code for the routing functions, click on the second line in
the “Stack” tab in the “Debugger Output” window to move back to the
self.createRouting() breakpoint.

Click on the Debug toolbar icon in the “PyCell Studio IDE” docking window to continue
execution to the next and final breakpoint. You should now see the transistor with the
completed routing, as shown in the following screen shot:
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Ciranova PyCell Debugger - [MyTutorialLib/MyTransistor/layout]
File Edit View Tools Window PyCell Studio Help Ciranova Helix =|8[x

- Display Depth | 99 _}j‘ v i% A4

Source Trace Off

—— PxCEH Studio IDE m

File View Edit Find Breakpoints Debug
Q = f £ W [ B 2 &

e s __init__ | wtorialo | wtoriall | wtorialz | ttorial3*
. 1 : 145 self.createPins() [2]
i : 146
147
148 if self.substrateContact:
@ 149 self.createRing()
150
151
152
153 def stackUnits(self):
154
155
156 flip = True
157 for unit im self.Units: D
158 if flip:
159 unit.mirrerX()
160 flip = not flip
161
162
163
164 reference = f.Units[0]
165 offset = - 1f. getMergeOverlap(
4
Debugger Output — =

| Globals | Locals

Stack [ Breakpoints \

‘ng |Va|ue ‘jhomefjivie/MyTutorialPyCellsfutorial3 py"149:genLayout))
- - ‘th i yTutorialPyCells/__init__ py"8:definePcells(lib )
self <MyTransistor ‘MyTutoria|Lib/MyTransistor/ayout> “/home/jivie/santanaOptBuild/pylib/cnijgenlib.py 422 main(args }
‘fhomefjivie/santanaOptBuildibin/cngenlib.py'3 1:<module>()
cnpy=

#* Re-creating library 'MyTutoriallib' under '/home/jivie/MyTutoriallib®
** Binding techfile
/home/jivie/santanaOptBuild/tech/cnil30/santanaTech/Santana. tech

cnpy>

Rectangle, Width 0.41 Height 0.2 Layer metal3 - drawing Net D Sel 0x 177 ¥ 117

Now Click on the Debug toolbar icon in the “PyCell Studio IDE” docking window to
continue execution past this final breakpoint. You should now see the completed
transistor, with the generated contact ring, as shown in the following screen shot:
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_Ciranova PyCell Debugper - [MyTusorialLib,

Debuging Anished 568X L7B Y 419 @

At this point, use the Breakpoints>Clear All Breakpoints menu entry from the “PyCell
Studio IDE” docking window to remove the breakpoints which were set earlier. This is
done to simplify the rest of this Tutorial.

Step 6) Tracing Layout to Python Source Code

The MyTransistor PyCell just created contains several Bar layout objects, which were
generated by the Python code for this PyCell. It is often useful to be able to examine the
generated geometries in the layout and then trace back to the Python source code which
generated these geometries. This is easily done using the Pyros “source tracing” feature.
To see how this works, first make sure that the “PyCell Parameters” docking window is
active; this can be done by clicking the right mouse button in the toolbar/menu area. Then
turn on source tracing using the “Source Trace ON” pull-down icon on the main toolbar,
and then click on the “Apply” button in the “PyCell Parameters” window. Select the
leftmost Bar in the layout displayed in the main viewing window, and then use the
View>View Source Code for Selected Object menu entry for the main cndbg window.
This will then show the Python source code which generated this Bar in the “PyCell
Studio IDE” code viewing window. This Python source code should then be displayed as
follows:
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Edit View Tools Window PyCell Studio Help =|8|[x
~ Source Trace ON - Display Depth (99 |5} =2 ® A4
PyCell Parameters DE=
File Debug
MyTransistor Parameters
Property Value 2
width 0.18
length 0.13
tranType pmos

- PyCell Studio IDE DE®

File View Edit Find Breakpoints Debug

@ £ f £ @& X [ B 2 5
_init__ | wrorialo | wroriall | wtorialz | tutorial3
224 [-]

225 if self.bars:

226

227

228 self.addPin('S", 'S', self.s
229 self.addPin('D", 'D', self.d
230 self.addPin('G", 'C', self.g
231

232 else:

1 13

Debugger Output

| Globals | Locals

Stack [ Breakpoints \

[name [vaiwe

"MyTutorialPyCellstutorial3 py'228

self <MyTransistor MyTutorialLib/MyTransistor/ayout

"MyTutorialPyCellsfutorial3 py'145

T RETCTed Ny (I0Tary My UtorIa1i0  Unuer
+* Binding techfile
/home/jivie/santanaOptBuild/tech/cnil30/santanaTech/Santana. tech

cnpy>
Please close the GUI window to terminate the program.

cnpy>

FIOWEY J TV I/ My TUT0T Td 1L 10

line: MyTutorialPyCellsftutorial3.py(22 8)

-139 Y

-0.75 [l
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Step 7) Change PyCell Parameters and observe the changes

The MyTransistor PyCell just created contains a PyCell instance called MyTransistorUnit
that contains the basic geometries for the device. We can select the MyTransistorUnit
within the MyTransistor PyCell and modify the parameters and update the instance to see
the changes. From within the cndbg window left click over the gate area of the transistor.
The MyTransistorUnit instance named “MP0” should now be selected. The PyCell
parameters for this MyTransistorUnit instance should be displayed in the “PyCell
Parameters” window, and these parameters should be displayed as follows:

i ____Ciranova PyCell Debugger - [MyTutorialLib/MyTransistor/layout]
t View Tools Window PyCell Studio Help Ciranova Helix

Soun ace Off ~ Display Depth [99 |5} f—

PyCell Parameters
File Debug

MPO Instance Parameters

Property value 2
sourceDiffoverlap 0.0000
drainDiffoverlap 0.0000
tranType pmos
oxide thin
,,,,, : width 018
] G length 013 E
o 3

PycCell Studic IDE _ BE®,

File View Edit Find Breakpoins Debug
Q = Ff £ @ 3 [ K 2 8

__init_ | ttorialo | wtoriall | wtorialz | witorial3
139 [£]
140 if self.bars:
@ 141 self.createBars()
@ 142 self.createRouting() D
143
144
145 self.createPins() g
146
] E10]
Debugger Output L BE@®
| Globals | Locals Stack | Breakpoints |
‘Nme |Va|u‘E ‘ ‘fhome fjivie/MyTutorial Py Cellsfutorial3 .py":149:genLayout()
i e T AT - Y i yTutorialPyCells/__init__py"8:definePcelisib )
e <MyTransistor MyTutorialLib/MyTransistorfayout= ‘/homejjivie/santanaOptBuild/pylib/cni/genlib.py:422:main(args )
“homefjivie/santanaOptBuild/bin/cngenlib.py'3 1:<module>()
Y= [2]
** Re-creating library 'MyTutoriallib' under ‘/home/jivie/MyTutoriallib®
** Binding techfile
/home/jivie/santanaOptBuild/tech/cnil30/santanaTech/Santana. tech
cnpy> Py
Please close the GUI window to terminate the program. -
Instance MPO Cell MyTransistorUnit Lib MyTutorialLib X 0 ¥ 0 Orientation MX Sel 1 0.88 Y 031 @

Position the cursor in a textbox, select and change the text. For example, select the pmos
in the tranType box and change it to nmos.

Click on the Apply button in the “PyCell Parameters” docking window to see the change
in the layout. Using the File>Restore Default Parameters menu entry, and then clicking
on the Apply button will restore the PyCell to its default parameters.

Click on the File>Exit menu entry from the cndbg window to exit the debugging tool.
Congratulations! You have now reached the end of the PyCell Studio Tutorial. We hope

that you have learned about the PyCell Studio environment and how it can be used to
create and debug Python Open Access PyCells.
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